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(54) POSITIONING DEVICE, ALIGNMENT DEVICE AND POSITIONING METHOD 
(5 7) Abstract: 

PURPOSE: To support an object and control the 
positioning so that the reaction force and the 
vibration caused by the motion of the object do 
not propagate to such an element as lens 
system. 

CONSTITUTION: A reaction frame 6 1 insulating 
the external vibration and that caused by the 
reaction force from an object stage 30 is 
provided. The object stage 30 moves in two 
directions. The reaction frame is provided by 
two followers. Cooperating direct drive force 
actuators are provided on the object stage and 
the followers and the object stage is positioned 
in the first and the second directions. The 
reaction frame is fixed to a base structure and 
the object stage is supported in the space 
independently of the reaction frame. The 
follower 72 has a pair of arms 74, 74' and 
moves in a pair of parallel planes wherein the 
center of gravity of the object stage. The 

positioning force of actuator driving means is controlled so that the vector sum of the 




moments of forces at the gravity center of the object stage becomes practically zero. 
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damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the positioning device (a) which operates on base structure The reaction frame assembly 
containing the reaction frame attached in said base structure, (b) The object stage which exercises relatively 
to the base of an object stage, (c) The means for setting spacing from the base of said object stage, and 
supporting said object stage independently, with said reaction fi^e, (d) It is attached in said object stage 
and said reaction frame assembly. Become a couple for positioning said object stage, collaborate, and it has 
the actuator means of the direct-acting mold which generates the force. The pointing device which the base 
of said object stage and said object stage are insulated from the reaction force from said actuator means, and 
is characterized by transfer of the oscillation to the base of said object stage and said object stage serving as 
min by this. 

[Claim 2] The positioning device with which said reaction frame assembly is characterized by having the 
follower who can exercise for said object stage independently and can follow it in the positioning device of 
claim L 

[Claim 3] The positioning device characterized by equipping said actuator means with at least one linear 
motor which operates between said object stage and said reaction frame assembly in the positioning device 
of claim 1 . 

[Claim 4] the positioning device with which it has the actuator means of a lot at least in the positioning 
device of claim 1 in order to position said object stage, and the actuator means of these each is characterized 
by having the driving member attached in said object stage. 

[Claim 5] The positioning device with which the vector sum of the moment of force in the center of gravity 
of said object stage resulting from the positioning force of said driving member is characterized by being 
substantially equal to zero in the positioning device of claim 4. 

[Claim 6] The positioning device characterized by having at least one driving member attached in said 
object stage in the positioning device of claim 2. 

[Claim 7] The pointing device characterized by for said follower having two arms which can exercise, 
respectively in two parallel flat surfaces, and the center of gravity of said object stage being between said 
two flat surfaces in the pointing device of claim 2. 

[Claim 8] In the positioning device of claim 1 said object stage In the 1st direction, and this 1st direction 
and the 2nd direction which makes an include angle, it can exercise at least. The 1 st follower is movable 
only in said 1st direction, and follows said object stage. The 2nd follower is movable only in said 2nd 
direction, and follows said object stage. Moreover, said actuator means to collaborate The pointing device 
characterized by being prepared for said object stage and said 1st and 2nd followers, and positioning said 
object stage in said 1 st and 2nd directions. 

[Claim 9] It is the positioning device characterized by having the direct-acting mold actuator which 
generates at least three force in which said actuator means operates between said object stage and said 
reaction fi^me assembly in the positioning device of claim 8. 

[Claim 10] The positioning device with which it is prepared and the vector sum of the moment of force in 
the center of gravity of said object stage resulting from the positioning force of an actuator means to 
collaborate is characterized by being substantially equal to zero in the positioning device of claim 9 as said 
object stage driven in said 1st direction in two of said at least three direct-acting mold actuators. 
[Claim 1 1] The positioning device with which the vector sum of the moment of force in the center of gravity 
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of said object stage where one of said the direct-acting mold actuators other than said two direct-acting mold 
actuators is attached in said object stage, and it originates in the positioning force of said actuator means to 
collaborate, in the positioning device of claim 10 so that said object stage may be driven in said 2nd 
direction is characterized by being substantially equal to zero. 

[Claim 1 2] In the positioning device of claim 8, it has at least 2 sets of direct-acting mold actuators for 
positioning said object stage. 1 set in these direct-acting mold actuator 1 set which will position said object 
stage in said 1st direction, and will accept it among said direct-acting mold actuators The pointing device 
with which the vector sum of the moment of force in the center of gravity of an X- Y stage which positions 
said object stage in said 2nd direction, and originates in the location force of an actuator means to these- 
coUaborate is characterized by being substantially equal to zero. 

[Claim 13] It is the pointing device whidi said 1st and 2nd followers have two arms ****(ed) respectively 
in the pointing device of claim 8, one follower's arm is located in a single flat surface, and can exercise, and 
is characterized by locating the arm of the follower of another side in two parallel fiat surfaces in which said 
single flat surface is located between them, and being able to exercise. 

[Claim 14] The positioning device with which the center of gravity of said object stage is characterized by 
being adjacently located in the inside of said single flat surface, or the flat surface of this single in the 
positioning device of claim 13. 

[Claim IS] In a pointing device (a) In the 2nd direction which makes an include angle in the 1st direction 
and this 1st direction Object stage which exercises at least (b) With the 1st follower who is movable only in 
said 1st direction and follows said object stage (c) With the 2nd follower who is movable only in said 2nd 
direction and follows said object stage (d) Pointing device characterized by having a force actuator means of 
a direct-acting mold to collaborate for being attached in said object stage and a list at said 1st and 2nd 
followers, and positioning said object stage in said 1st and 2nd directions. 

[Claim 1 6] It is the positioning device characterized by having at least three direct-acting type force 
actuators with which said actuator means operates among said object stage and said each follower in the 
positioning device of claim 15. 

[Claim 1 7] The positioning device with which it is prepared and the vector sum of the moment of force in 
the center of gravity of said object stage resulting from the positioning force of an actuator means to 
collaborate is characterized by being substantially equal to zero in the positioning device of claim 16 as said 
object stage driven in said 1st direction in two of said at least three direct-acting mold actuators. 
[Claim 1 8] The positioning device with which the vector sum of the moment of force in the center of gravity 
of said object stage where one of said the direct-acting mold actuators other than said two direct-acting mold 
actuators is attached in said object stage, and it originates in the positioning force of said actuator means to 
collaborate, in the positioning device of claim 1 7 so that said object stage may be driven in said 2nd 
direction is characterized by being substantially equal to zero. 

[Claim 19] In the positioning device of claim 15, it has at least 2 sets of direct-acting mold actuators for 
positioning said object stage. 1 set in these direct-acting mold actuator Said object stage is positioned in said 
1st direction. Another side of said direct-acting mold actuators The pointing device with which the vector 
sum of the moment of force in the center of gravity of an object stage which positions said object stage in 
said 2nd direction, and originates in the location force of an actuator means to these-coUaborate is 
characterized by being substantially equal to zero. 

[Claim 20] It is the pointing device which said 1st and 2nd followers have two arms ****(ed) respectively 
in the pointing device of claim 1 5, one follower's arm is located in a single flat surface, and can exercise, 
and is characterized by locating the arm of the follower of another side in two parallel flat surfaces in which 
said single flat surface is located between them, and being able to exercise. 

[Claim 21 ] It is the pointing device with ^idi the vector sum of the moment of force in the center of 
gravity of said object stage which originates in the positioning force of a driving member of said follower 
having at least one driving member in each, and collaborating, in the pointing device of claim 20 is 
characterized by being substantially equal to zero. 

[Claim 22] The positioning device witti which the center of gravity of said object stage is characterized by 

being adjacently located in the inside of said single flat surface, or the flat surface of this single in the 

positioning device of claim 20. 
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[Claim 23] The reaction frame assembly whidi has the reaction frame prepared in the base and base 
structure of an object stage in the positioning device of claim 1 5, The means for supporting said each 
follower fiiom said reaction frame assembly, With said reaction frame, it has a means for setting spacing 
from the base of said object stage, and supporting said object stage independently. By this The pointing 
device characterized by being constituted so that the base of said object stage and said object stage may be 
insulated from the oscillation produced according to each reaction force, therefore the oscillation of the base 
of said object stage and said object stage may become min. 

[Claim 24] In alignment equipment (a) The X-Y stage which has a center of gravity, (b) The means for 
setting said X-Y stage from the base of an X-Y stage, and supporting spacing, (c) It has the reaction frame 
assembly which has the reaction frame which became independent of the base of said X-Y stage, and which 
was supported on the base of a reaction frame, (d) Said reaction frame assembly It has X foUowCT and Y 
follower who can exercise independentiy who can exercise independentiy. an installation ****** X follower 
possible [ motion ] on said reaction frame an installation ****** Y follower possible [ motion on said 
reaction frame ] that it can exercise in the direction of X It can exercise in the direction of Y (e). Either said 
X follower or Y follower It has at least two ****(ed) arms. Another side of said X follower and Y follower 
It has at least one arm. The alignment equipment concerned further (f) It is prepared by the relation **** 
(ed) among said X-Y stage and said each follower. It has a direct-acting mold actuator means for the couple 
for positioning said X-Y stage horizontally to collaborate, and to generate the force (g). Said actuator means 
It is prepared in said X-Y stage to the actuator part element means formed in the arm of said follower of 
each, and it. It has an actuation primary-member means to collaborate with said actuator part element 
means, and to position said X-Y stage. The base of said X-Y stage and said X-Y stage Alignment equipment 
which is insulated from the oscillation produced according to reaction force, and is characterized by being 
constituted so that the base of said X-Y stage and the oscillation of said X-Y stage may become min by tiiis. 

[Claim 25] In the ahgnment equipment of claim 24, said one arm prepared for either said X follower or the 
Y followers Two arms which are arms of said couple which could exercise in the single flat surface and was 
prepared in another side of said X follower and Y follower Alignment equipment characterized by locating 
in two independent flat surfaces in which said single flat surface is located between them, respectively, and 
being able to exercise in this flat surface. 

[Claim 26] Alignment equipment with which the vector sum of the moment of force in the center of gravity 
of said X-Y stage which has said actuator part element means formed in the arm of said couple of said one 
follower in the alignment equipment of claim 25, is equipped with the means for controlling it, and 
originates in the positioning force of an actuation primary-member means to collaborate is diaracterized by 
being substantially equal to zero. 

[Claim 27] In the approach (a) for positioning an object The process which positions a reaction frame on the 
base, (b) Process which supports an object on an object stage (c) Said reaction frame said object 
independentiy The process which supports said object stage on space in a certain location from the base of 
an object stage, (d) Apply the force between said object stages and said reaction frames, and said object 
stage is driven in the new location of at least one direction of [ on space ]. The positioning approach 
characterized by having the process which insulates the base of said object stage from the reaction force 
simultaneously produced by applying said force. 

[Claim 28] By the 1st follower and 2nd follower, by moving in the 1st direction and 2nd direction at least In 
the approach (a) of positioning an object stage to space The process which supports said object stage to 
space, (b) The force among said object stage and said 1 st follower In addition, the process which drives said 
object stage only in said 1st direction, (c) The force among said object stage and said 2nd follower In 
addition, the process which drives said object stage only in said 2nd direction, (d) It only sets in said 2nd 
direction. With said 2nd follower independentiy The process which drives said 1st follower and is made to 
follow said object stage, (e) The positioning approach of the object characterized by driving said 2nd 
follower and having independentiy the process made to follow said object stage with said first follower only 
in said 1st direction. 

[Clarni 29] The positioning device with which it has a means to attach said actuator means between said 
object stages and said reaction frames, in the positioning device of claim 1 , and this installation is 
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characterized by the strong thing in the direction of driving force at least. 

[Claim 30] The positioning device with which it has a means to attach said actuator means among said 
object stage and said each follower, in the positioning device of claim IS, and this installation is 
characterized by the strong thing in said direction of driving force at least. 

[Claim 3 1 ] The positioning device with which it has in the positioning device of claim 24 with a means to 
attach said actuator means among said X-Y stage and said each follower, and this installation is 
characterized by the strong thing in said direction of driving force at least. 

[Claim 32] In the precision pointing device made as [ collaborate / although it has the stage which can 
exercise along a predetermined direction in a flat surface top ] the base plate which has a flat surface — this - 
- (a) The 1st support assembly for supporting said base plate on a foundation, (b) It has an actuator assembly 
for giving electromagnetic force to the stage in which said motion is possible along said predetermined 
direction. This actuator assembly is (i). The passive-movement section which is attached in the stage in 
which said motion is possible, and can exercise in said predetermined direction and which can be exercised, 
And (ii) The actuator located in the perimeter of the stage in which said motion is possible is provided, (iii) 
Either said passive-movement section or said actuator has a coil unit. Moreover, another side of said 
passive-movement section and said actuator has the magnetic unit, and is (c) further. Said actuator is 
independently supported on said foundation with said 1st support assembly. By this The precision pointing 
device characterized by having the 2nd support assembly which forms a predetermined gap between said 
coil units and said magnetic units. 

[Claim 33] The precision positioning device characterized by being held in the precision positioning device 
of claim 32 in the location where said actuator of said actuator assembly stood it still to said predetermined 
direction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Generally especially this invention relates a wafer to the approach and equipment 
support and for carrying out alignment and insulating the equipment from the reaction force and extraneous 
vibration of itself in microphone RORISO graph equipment about electromechanical collimation 
adjustment, i.e., alignment, and vibration isolation. 
[0002] 

[Description of the Prior Art] The various support devices used for a microphone RORISO graph device and 
a positioning device are known. In the conventional technique, generally, XY guide equipped with separate 
X guide assembly and Y guide assembly is used, and one guide assembly is attached possible [ motion ] on 
the guide assembly of another side. A separate wafer stage is established in the crowning of the above- 
mentioned guide assembly in many cases. Such structure needs the components of a high precision and 
many. Generally, the external force which joins the components of a positioning assembly, and the reaction 
force resulting from motion of the components of others of the above-mentioned positioning assembly are 
directly transmitted to the device which processes image formation optical system and reticle (reticle), and, 
as a result, produce the oscillation which is not desirable. 

[0003] United States patent 5th and No. 120 or 03 (Van Engelen et al.) are indicating the pointing device of 
the two-step type for optical RISOGURAFU equipments, and a Lorentz force and static pressure gas 
bearing are used for this pointing device. 

[0004] U.S. Pat. No. 4,952,858 - electromagnetism - the thing about the micro lithograph equipment using 
alignment equipment - it is - the above - electromagnetism - alignment equipment is equipped with a 
monolithic stage, a substage, and the criteria structure by which vibration isolation was carried out, and has 
supported and positioned the above-mentioned monolithic stage on space using the force actuator formed 
between the above-mentioned monolithic stage and a substage. In this equipment, Y frames, i.e., Y stage, 
are attached in an X frame, and from Y frames, the above-mentioned monolithic stage places space and is 
supported [ above-mentioned ]. 
[0005] 

[Problem(s) to be Solved by the Invention] The overall object of this invention is offering the approach and 
eqxiipment using the guide loess stage for supporting the above-mentioned object while being equipped with 
the reaction frame insulated from other elements like the lens system which generates the image exposed in 
both reaction force by the external force list produced in case an object exercises at the photoresist on the 
object front face of a wafer. 
[0006] 

[Means for Solving the Problem] The equipment of this invention is formed in a means, and an object stage 
and a reaction fi-ame for the above-mentioned reaction frame to support independently an object stage, the 
reaction frame which an oscillation is not substantially delivered between itself and an object stage while 
being attached in the base, and the above-mentioned object to space, becomes a couple for positioning an 
object stage, collaborates, and is equipped with a direct-acting mold actuator means generate the force. An 
object stage is in the condition supported by space in the Z direction, and can constitute the X-Y stage 
which can prepare so that it may exercise in the predetermined direction, or exercises in the direction of X, 
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and the direction of Y. 

[0007] The effective description of this invention is ofTenng support, positioning, and the assembly that 
carries out vibration isolation, this assembly enables the positioning fUnction to in which the stage of an 
object or a wafer should be performed, the oscillation to which a reaction is transmitted by the above- 
mentioned stage and the lens system from a carrier beam stage in that case lessens quick extremely with few 
components, and while minimizing simultaneously the oscillation transmitted to the above-mentioned stage, 
the above-mentioned stage insulates from the reaction force which is not desirable. 
[0008] According to another description of this invention, the positioning approach for X-Y stages and a 
positioning device are offered, and the above-mentioned X-Y stage is equipped with the force actuator of 
the direct-acting mold which is formed between the above-mentioned X-Y stage and each follower, and 
collaborates in X follower who can exercise independently and Y follower who can exercise independently, 
and a list, and, therd)y, is made as [ interfere / in motion of the follower of another side / motion of which 
follower ] . 

[0009] According to another description of this invention, the arm of a couple is prepared for at least one 
follower, and as for each arm, it has a driving member, and the above-mentioned arm is located in the upper 
part of a center of gravity and the flat surface ****(ed) caudad of an object stage, and can exercise in this 
flat surface. 

[0010] According to another description of this invention, the above-mentioned guide loess stage is 
equipped with the force actuator of at least three direct-acting molds, two of these actuators are driven in 
either the direction of X, or the direction of Y, and the 3rd actuator is driven on another side of the direction 
of X, and the direction of Y. According to the desirable example of this invention, a guide loess stage is 
equipped with at least four direct-acting mold actuators between an X-Y stage and a reaction frame 
assembly, each actuator has the driving member prepared in an X-Y stage, and this plays the role to which 
X driving member of a couple drives and controls an X-Y stage automatically in the direction of X, and the 
role to which Y driving member of a couple drives and controls an X-Y stage automatically in the direction 
of Y is played. It is constituted, and it is positioned and direct-acting mold actuators and these driving 
members are controlled so that the vector sirai of the moment of force in the center of gravity of an X-Y 
stage resulting from the location force of a driving member of collaborating becomes equal to zero 
substantially. 

[001 1 ] The description and effectiveness of this invention will become clearer when the same reference 
mark reads the following explanation through the whole with reference to the drawing in which the same 
part is shown. 

[0012] 

[Example] it has a vibration-isolation reaction frame - it is - it is - although having many applications over 
the device of the type with which it differs for the guide loess stage which it does not have to position 
[ many of ] an object to accuracy will be understood by this contractor, this invention explains about the 
desirable example of the gestalt of tiie microphone RORISO graph equipment for carrying out alignment of 
the wafer in the equipment with which a lens forms the image exposed by the photoresist on the front face 
of a wafer, moreover, it has a vibration isolation stage - it is - it is - although the guide loess stage which 
it does not have can be used as a guide loess object stage which can exercise only for the one direction of for 
example, the direction of X, or the direction of Y, the desirable example of this invention is explained about 
XY wafer stage of the guide loess explained below. 

[0013] Reference of a drawing especially drawing 1 thru/or drawing 5 shows HOTORISO graph equipment 
10 equipped with upper optical equipment 12 and the downward wafer support pointing device 13. Optical 
equipment 12 is equipped with the illuminator 14 equipped with the ellipsoid mirror EM which surroimds 
the lamp LMP like a mercury lamp, and this lamp LMP. The illuminator 14 is equipped with the optical 
integrator for generating the secondary light source image like the eye type lens PEL of a fly, and condenser 
lens CL for irradiating Reticle (mask) R by the equalized flux of light. The mask holder RST holding Mask 
R is attached above the lens-barrel PL of projection optics equipment 1 6. Lens-barrel PL is being fixed to a 
part of colunm assembly cuirenfly supported on the high ann 1 8 of two or more rigidity respectively 
attached in the crowning of the insulating pad 20, i.e., a blocking device. 

[0014] The inertia block 22, i.e., an oscillating absorption block, is formed in equipment so that it may cling 
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to an arm 18. In order to avoid conveying the structure with weight, after conveying the above-mentioned 
block 22 by sky condition, it can take the gestalt of the cast box which can fill up sand with an actuation 
site. The base 28 of an object stage, i.e., a wafer stage, is supported from the arm 18 with the hanging block 
22, the hanging bar 26, and the level bar 27 (refer to drawing 2 ). 

[0015] If drawing 5 thru/or drawing 7 are referred to, the top view and elevation of a wafer support pointing 
device on the base 28 of an object stage, i.e., a wafer stage, are shown, respectively, and the above- 
mentioned wafer support pointing device is equipped with object (wafer) X-Y stage 30 and the reaction 
fi^e assembly 60. X-Y stage 30 is equipped with the support plate 32, and the wafer 34 like a 12 inch 
(304.8mm) wafer is supported on this support plate. The plate 32 is supported by the pneumatic bearing 36 
of a vacuum precompression mold controllable to adjust dip, a sideslip, and a focus in the upper space of the 
base 28 of an object stage so that Z may be adjusted. Or in order to perform, this support, i.e., support, the 
combination of a magnet and a coil is also employable. 

[0016] X-Y stage 30 is equipped also with the proper element which consists of the magnetic coupling 
means like the drive motor of a direct-acting mold again, and this element carries out alignment of the wafer 
to the lens of optical equipment 1 6, and it positions the image for exposing the photoresist of the fix)nt face 
of a wafer to accuracy, a graphic display — an example — setting — being magnetic — a coupling means - an 
X-Y stage - 30 - X — a direction - setting - positioning — a sake — X - a drive coil — 42 - X - 42 — X ~ 
* - like - a couple - X — a driving member - an X-Y stage - 30 - Y - a direction - setting - positioning 
— a sake — a drive coil — 44 — Y — 44 — Y — ' - like — a couple — Y — a driving member — fi-om — 
changing — a gestalt — taking . The part to which the magnetic coupling means on the reaction frame 
assembly 60 relates is later explained to a detail. 

[0017] X-Y stage 30 is equipped with the laser mirrors 38X and 38Y of a couple. The above-mentioned 
laser mirror 38X It operates to laser beam 40A/40A' of the couple of laser beam interferometer equipment 
92. Moreover, the above-mentioned laser mirror 38 Y It operates to laser beam 40B/40B' of the couple of the 
above-mentioned interferometer equipment, and exact XY location of the above-mentioned X-Y stage is 
determined and controlled to the fixed mirror RMX in the lower part section of the lens-barrel PL of 
projection optics equipment 1 6. 

[0018] If drawing 8 and drawing 9 are referred to, the reaction fi-ame assembly 60 is equipped with the 
reaction fi-ame 61 which has two or more support posts 62, and the above-mentioned support post is 
attached in a ground surface or the separate base so that an oscillation may not be substantially transmitted 
between this support post and an object stage. 

[0019] a reaction - a fi-ame - 61 - a support - a post - 62 - between - X - a direction - elongating - a 
field - a plate ~ 64 - X - 64 - X ~ ' ~ a support - a post ~ between ~ Y - a direction - elongating - a 
field - a plate ~ 66 - Y - 66 - Y - ' - having ~ **** . a field - a plate -64 - 66 - the inside - **♦* - 
plurality ~ a reaction - a frame - a rail - 67 - 69 - and ~ 67 - ' - 69 - ' - preparing - having - X - a 
follower -- 72 - and - Y - a follower - 82 - supporting - showing around - **** . Inside field plate 64X, 
the upper follower guide rail 67 and the downward follower guide rail 68 (not shown) are formed, and 
follower guide-rail 67' of the upper part and a lower part and 68' are prepared in the medial surface of field 
plate 64X' of an opposite hand. The single guide rail 69 perpendicularly arranged among guide rails 67 and 
68 and 69' are prepared in the medial surface of each field plate 66Y and 66Y', respectively. 
[0020] X follower has the arm 74 of the ****(ed) couple, and 74', and the end section of these arms is being 
fixed to the crosspiece 76. The actuation truck 78 and the actuation element like 78' (refer to drawing 5 ) are 
prepared in an arm 74 and 74', respectively, and are made as [ collaborate / with actuation element 42X of 
an X-Y stage, and 42X' ]. In the example of a graphic display, since actuation element 42X on an X-Y stage 
and 42X' are shown as a drive coil, the actuation truck on the X follower 72 has taken the magnetic gestalt 
Moreover, a joint element can be reversed, a coil can be prepared on X follower, and a magnet can also be 
formed on an X-Y stage. In case an X-Y stage drives in X and the direction of Y, laser interferometer 
equipment 92 detects the new location of an X-Y stage in an instant, and generates positional information 
(value of an X coordinate). X-Y stage 30 is followed without the positional controller 94 of the servo mold 
controlled by the host processor (CPU) 96 controlling the location of the X follower 72 and the Y follower 
82, and carrying out mechanical association of between drive coil 42X and 42X', and trucks 74 and 74' 
according to the positional information fi^m interferometer equipment 92, so that it may explain to a detail 
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later with reference to drawing 10 . 

[0021] X - a follower - 72 - a reaction - a frame - 61 « motion - possible - attaching ~ a sake - a 
reaction ~ a frame - 61 — a side - it is ~ an arm 74 - 74 — ' - an edge - a rail - 69 - a top - riding - 
showing around — having — an arm — 74 — 74 -- * — an opposite hand — an edge ~ a field — a plate — 66 — 
Y - * - adjoining - a rail -- 69 - " - riding -♦***. In order to move the X follower 72, a driving member 
77 is formed on a crosspiece 76, collaborates with the reaction frame guide 69, and moves a follower 72 in 
the direction which intersects perpendicularly to the direction of X of an X-Y stage. Since exact control and 
actuation are performed by X-Y stage 30, the X follower's 72 point to point control does not need to prepare 
strict tolerance and a strict au" gap in about 30 X-Y stage like an X-Y stage correctly, therefore, a drive 77 
can be made into the combination of tiie combination of the screw shaft which rotates by the motor, and the 
nut which engages with the X follower 72 or the coil assembly which forms a linear motor, and a magnet 
assembly, and can combine the combination of each above with a roller guide device further. 
[0022] X - a follower - 72 - the same - Y - a follower - 82 - the - an end - the section - a crosspiece - 

- 86 ~ fixing ~ having had - a couple - an arm - 84 - 84 - ' ~ having - **** - these - an arm - Y - a 
driving member - 44 - Y - 44 - Y - ' - collaborating - a truck - 88 - 88 - ' ~ having - **** . The Y 
follower's 82 arm 84 and 84' are guided on a separate guide rail. On the upper rail 67 and 67', the both ends 
of an arm 84 ride, and are shown, and the both ends of arm 84' are shown on the downward rail 68 and 68'. 
A drive 87 is formed in the Y follower's 82 crosspiece 86, and moves the Y follower 82 in the direction 
which intersects perpendicularly in the direction of Y of an X-Y stage along with guide 67, 67' and 68, and 
68' between field plate 66Y and 66Y'. 

[0023] All of the X follower's 72 arm 74, 74', and crosspiece 76' are arranged in the same flat surface which 
intersects perpendicularly with Z axis, and they move so that it may be best shown in drawing 9 . The center 
of gravity of X-Y stage 30 is in the above-mentioned flat surface, or adjoins this flat surface inunediately. In 
this structure, each drive coil 42X and the driving force from 42X' work in an arm 74 and the direction 
which meets the die length of 74', respectively. However, the Y follower's 82 arm 84 and 84' are mutually 
****(ed) along with Z axis, and each is the upper part of a flat surface including the X follower 72, and in a 
separate parallel flat surface parallel [ that it is caudad ] to this flat surface, and moves in that flat surface. In 
a desirable example, a crosspiece 86 is in the flat surface of the lower part containing arm 84', and spacer 
block 86' is located between the edges where an arm 84 and crosspieces 86 overlap, and it is ****(ing) an 
arm 84 and 84' at each parallel flat surface. Each drive coil 44Y and the driving force from 44Y' work like 
the X follower 72 in an arm 84 and the direction which meets the die length of 84'. Moreover, between drive 
coil 44Y (44Y') and the actuation truck 88 (88'), the predetermined gap was maintained by the direction of 
X, and the Z direction, and the concept of guide loess is attained. 

[0024] In case the guide loess stage of this invention and the reaction frame of a vibration isolation mold 
operate X-Y stage 30 is positioned in the initial position to a projection lens detected by interferometer 
equipment 92. X-Y stage 30 actuation - a truck - 78 - 78 - ' - 88 - 88 - ' - a configuration ~ depending 

- actuation - an element - from - a drive coil - 42 - X - 42 - X - ' - 44 - Y - 44 - Y - ' - ♦♦♦*(ing) - 

- having had ~ a condition - pneumatic bearing - an object - a stage — the base ~ 28 - from — a Z 
direction - supporting - having . There is no contact between X-Y stage 30 and the reaction frame 61 . That 
is, an oscillation of a reaction frame is transmitted and the path which affects the location of an X-Y stage, 
or the path of the objection does not exist at all. The indirect contact which minds [ the means of 
communication which sends a signal to a coil, and ] the location detection equipment of a laser 
interferometer only exists, and other commands which start the driving signal with which delivery and this 
control device produce motion of X-Y stage 30 for the positional information which detected the above- 
mentioned location detection equipment to a controller, i.e., a control device, are received. 

[0025] an interferometer - equipment - 92 ~ from - an X-Y stage - a location - understanding - if - a 
driving signal - a positional controller — 94 - from - being suitable - a drive coil - 42 - X - 42 - X - ' - 
. 44 - Y - 44 ~ Y - ' - sending - having - an X-Y stage - the location of a new request ~ driving . 
Motion of an X-Y stage is detected by interferometer equipment 92 and position sensors 98X and 98Y (refer 
to drawing 10 ), and the X follower 72 and the Y follower 82 drive by driving members 77 and 87, 
respectively, and follow an X-Y stage. As shown in drawing 1 0 , position-sensor 98X detects fluctuation of 
spacing of the direction of Y between X-Y stage 30 and the X follower 72, and sends the electrical signal 
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showing the value of the spacing to a positional controller 94. A positional controller 94 generates the 
proper driving signal about a driving member 77 in X location from interferometer equipment 92, and a list 
based on the signal from position-sensor 98X. 

[0026] Moreover, position-sensor 98 Y detects fluctuation of spacing of the direction of X between X- Y 
stage 30 and the Y follower 82, and generates the electrical signal showing the value of the spacing, and a 
driving member 87 drives it in the information on Y location from interferometer equipment 92, and a list 
based on the signal from position-sensor 98Y. 

[0027] Amendment is performed whenever [ yaw angle ] by the motor pair which can be used in order to 
maintain or amend whenever [ yaw angle ]. lliat is, the above-mentioned motor pair can change the location 
of the hand of cut of an X-Y stage. The data from both laser beam 40A/40A', and 40B/40B* are used in order 
to acquire information whenever [ yaw angle ]. [ both / one side or ] Electronic subtraction of the digital 
location data obtained fit)m the measurement using laser beam 40A, 40A' or 40B, and 40B* is performed, or 
both difference is added, and it divides by 2. 

[0028] This invention makes it possible to perform the positioning function of an X-Y stage more nearly 
promptly than the case where XY guide is used. The reaction force produced in case an X-Y stage moves is 
separated from image formation optical system and a reticle processor device. 

[0029] Since this invention does not need exact X guide or Y guide at all and does not have a precise guide 
as compared with the stage guided, actuation of the precise assembly of the X-Y stage of a wafer and 
accommodation decreases. Since the force of the linear motor in XY axis carries out a direct action to the 
stage of a wafer, that is, the above-mentioned linear motor does not need to act through guide equipment, 
the control bandwidth of a servo increases. 

[0030] Altogether, die force from XY linear motor can be made to transmit through the center of gravity of 
an X-Y stage substantially, and, thereby, eliminates the moment of force (torque) which is not desirable. 
[003 1 ] the X follower 72 and the Y follower 82 who it has each other perfect independently, and operate - 
using - as magnetic coupling between each followers 72 and 82 and X-Y stages 30 — commercial — 
available electromagnetism ~ if a linear motor is used and the gap between a coil and a magnet actuation 
truck is made smaller than about 1mm, any oscillations of a follower will not be transmitted to the X-Y 
stage or optical equipment of a wafer. Moreover, the vector simi of the upper part of the arm of the follower 
of another side and die moment of force in the center of gravity of an X-Y stage if it **** caudad becomes 
equal to zero substantially according to the positioning force of a driving member of collaborating, about 
one follower's aim. 

[0032] Between an X-Y stage and each follower stage, it could be considered that the connection which 
approves does not exist at all that an oscillation is transmitted in the degree of freedom of X, Y, or theta 
among these stages. Thereby, a follower stage can be attached in the vibrating criteria frame, without 
affecting the engine performance of the stage of a wafer. For example, an X-Y stage and projection optics 
equipment will not be influenced when a reaction frame hits with an obstruction. 

[0033] When a center of gravity is between one of two X drive coils, and one of two Y drive coils and there 
is in the equal distance, thereby, driving an X-Y stage to a desired location will be understood by this 
contractor by sending the proper signal with which magnitude differs to each coil, and giving the bigger 
force to it at a heavier stage side. [ no ] 

[0034] specification — an application - receiving — electromagnetic force - motion — being possible — an 
X-Y stage — giving ~ a sake — an actuator ~ namely, — the MAG — a joint assembly ~ actuation — an 
element - 42 - X - /- 42 - X - ' - or - 42 - Y - /- 42 - Y - ' - X - a direction - or - Y - a direction 
— it can set — a stage — motion — being related — respectively — having stood it still — a condition — a fixed 
location ~ it can hold (refer to drawing 1 0 ) . 

[0035] As explanation of the last of this example, the essential structure of this invention is explained again 
with reference to drawing 4 . As shown in drawing 4 , X-Y stage 30 can exercise in X, Y, and the direction 
of theta on the stage base 28, without being supported with the flatness of the stage base 28 by the 
pneumatic bearing 36 which has an air blowdown port and a vacuum precompression port on the smooth 
fix)nt face (it being parallel to a X-Y flat surface), and receiving friction in any way by it. 
[0036] The stage base 28 is supported on the foundation (or a ground surface or base structure) with the 
vibration isolation block 20, the arm 18, the block 22, the vertical bar 26, and the level bar 27. Each 
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vibration isolation block 20 is equipped with the oscillating absorption assembly which prevents transfer of 
the oscillation from a foundation 21. 

[0037] Since drawing 4 is a sectional view of X-Y stage 30 which meets the line which passes along drive 
coil 42X and 42X' in the direction of Y, the following explanation is limited to the X follower 72. drawing 4 

- setting — a drive coil — 42 ~ X — a follower — an arm ~ 74 ~ equipping ~ having had — actuation — a 
truck (train of a magnet long and slender in the direction of X) - 78 ~ a magnetic field - inside - preparing 

- having - **** - a drive coil - 42 - X - ' - a follower - an arm - 74 - ' — equipping - having h^ - 
actuation - a truck - 78 - ' - a magnetic field - inside - preparing - having - . 

[0038] Two arms 74 and 74' are strongly assembled by the guide rail 69 and 69' which were formed inside 
the reaction frame 61 so that it may move in the direction of Y together. Moreover, a guide rail 69 and 69' 
restrict X of two arms 74 and 74', and motion of a Z direction. The reaction frame 61 is independently 
supported directly on the foimdation 21 in the stage base 28 in four support posts 62. 
[0039] Therefore, drive coil 42X (42X') and the actuation truck 78 (78') are arranged by each so that a 
predetermined gap (several mm) may be maintained in Y and a Z direction. Therefore, if drive coil 42X and 
42X' drives and X-Y stage 30 is moved in the direction of X, the actuation truck 78 and the reaction force 
produced in 78' will be transmitted to a foundation 21 , and will not be transmitted to X-Y stage 30. 
[0040] On the other hand, when X-Y stage 30 moves in the direction of Y, two arms 74 and 74' follow each 
actuation truck 78 and 78' by this by moving in the direction of Y by the driving member 77 at each coil 
42X and 42X' based on the measurement signal of position-sensor 98X, and the gap of the direction of Y is 
maintained. 

[0041] Although this invention was explained to the list with reference to the driving member of a couple, 
i.e., coil 42X, 42X', and a desirable example equipped with driving member of couple, i.e., coil 44Y, and 
44Y', it can constitute a vibration isolation reaction frame and a guide loess stage according to shown 
in drawing 1 1 and drawing 12 , and this invention which has three driving members, i.e., a linear motor, 
exactly. As shown in drawing 1 1 , Y drive coil 144Y of a couple and 144Y' are prepared in a stage 130, and 
it is prepared according to center-of-gravity CG' of an X-Y stage, single X drive coil, i.e., linear motor 
142X. Y drive coil 144Y and 144Y' is prepared in the Y follower's 182 arm 184, and 184', and X drive coil 
144X is prepared in the X follower's 172 arm 1 74." An X-Y stage can be moved to desired XY location by 
giving a proper driving signal to drive coils 142X and 144Y and 144Y'. 

[0042] next - drawing 1 3 — or — drawing 16 - referring to - if - this invention - being another - an 
example - being shown - having - **** - this - an example ~ XY - a drive coil - 242 - X - 242 - X ~ 
• - 244 - Y - 244 - Y « ' « an X-Y stage - 30 - ' - mounting - the section between - a link - having - 

- **♦♦ . These bond parts are equipped with the double flat spring assembly 300 which combines drive coil 
244Y with the end section of the bond part material 320, and the double flat spring assembly 320 which 
combines the other end of the bond part material 320 with X-Y stage 30'. The double flat spring assembly 
300 has the flange 302 fixed to coil 244Y. Through the clamp bolt, the clamp member 304 is attached in the 
flange 302, and has faced across one edge of the level flexible link 306 between them. These level members 
are fixed to a vertical flange 3 1 0 and vertical one in order by pinching the other end of the flexible link 306 

"^between two level members 308, the bolt stop of the flange material 312 of a couple is carried out to this 
vertical flange, and the flange material of this couple has faced across one edge of the vertical flexible 
member 3 14. It faces across the edge of vertical another side of the flexible member 3 14 between the flange 
material 3 16 of a couple, and the bolt stop of the flange material of this couple is carried out to the flange 
plate 3 1 8 of the end section of a holddown member 320 at order. In the other end of a holddown member 
320, the plate 348 is being fixed to two flange material 36, and the bolt stop of these two flange material is 
mutually carried out so that the end section of the vertical flexible member 344 may be inserted, the flange 
material 342 faces across the edge of the vertical opposite hand of a member 344, and these flange material 
is fixed to the plate 340 fixed to the clamp plate 338 of the couple which faces across one edge of the level 
flexible member 336 in order - having - **** - the above - the edge of the level opposite hand of a 
flexible membCT is inserted into X-Y stage 30' in response to the assistance of a plate 334. Therefore, in 
each double flat spring assemblies 300 and 330, an oscillation decreases by [ level ] reaching and preparing 
both vertical flexible members, in the assembly of these each, a vertical flexible member decreases the 
oscillation of X, Y, and theta, and a level flexible member decreases the oscillation of Z, dip, and the 
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sideslip direction. Therefore, eight horizontal deflection fasteners about Z, dip, and the sideslip direction are 
formed in the deflection fastener of eight perpendicular directions about X, Y, and theta, and a list 
[0043] As shown in drawing 1 6 , coil 244Y is attached in coil support 245Y, this coil support has the upper 
support plate 246 attached in this, and this upper support plate has ridden on the crowning of the magnetic- 
track assembly 288. The pneimiatic bearing 290 of a vacuum precompression mold is formed between the 
magnetic-track assemblies 288 as another side with coil support 245Y and the upper support plate 246 as 
one side again. In the example of actuation of the example shown in drawing 13 thru/or drawing 1 6 , for 
width of face, about 3 1 .8 nun (11/4 inches) and die length are [ about 6.4mm (1/4 inch) and thickness ] 
0.305mm (0.012 inches) stainless steel, and the direction of a primary deflection of the flexible members 
306, 314, 344, and 336 is the direction of thickness. In the example of a graphic display, members 306 and 
3 14 are in a direct crossover **** condition mutually about each direction of a primary deflection, and are 
arranged by the serial, and members 344 and 336 are arranged similarly. 

[0044] Although this invention was explained about the desirable example, this invention can take the 
gestalt fix)m which many differ, and the range of this invention is limited by only the claim. 
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[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the pointing device which operates on base structure, 

(a) The reaction fi-ame assembly containing the reaction frame attached in said base structure, 

(b) The object stage which exercises relatively to the base of an object stage, 

(c) The means for setting spacing from the base of said object stage, and supporting said object stage 
independently, with said reaction fi-ame, 

(d) It is attached in said object stage and said reaction frame assembly, and it becomes a couple for 
positioning said object stage, collaborates, and has the actuator means of the direct-acting mold which 
generates the force. 

The pointing device which the base of said object stage and said object stage are insulated from the reaction 
force from said actuator means, and is characterized by transfer of the oscillation to the base of said object 
stage and said object stage serving as min by this. 

[Claim 2] The positioning device with which said reaction frame assembly is characterized by having the 
follower who can exercise for said object stage independently and can follow it in the positioning device of 
claim 1. 

[Claim 3] The positioning device characterized by equipping said actuator means with at least one linear 
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motor which operates between said object stage and said reaction frame assembly in the positioning device 
of claim 1 . 

[Claim 4] the positioning device with which it has the actuator means of a lot at least in the positioning 
device of claim 1 in order to position said object stage, and the actuator means of these each is characterized 
by having the driving member attached in said object stage. 

[Claim 5] The positioning device with which the vector sum of the moment of force in the center of gravity 
of said object stage resulting from the positioning force of said driving member is characterized by being 
substantially equal to zero in the positioning device of claim 4. 

[Claim 6] TTie positioning device characterized by having at least one driving member attached in said 
object stage in the positioning device of claim 2. 

[Claim 7] The pointing device characterized by for said follower having two arms which can exercise, 
respectively in two parallel flat surfaces, and the center of gravity of said object stage being between said 
two flat surfaces in the pointing device of claim 2. 

[Claim 8] In the positioning device of claim 1 said object stage In the 1st direction, and this 1st direction 
and the 2nd direction which makes an include angle, it can exercise at least. The 1 st follower is movable 
only in said 1st direction, and follows said object stage. The 2nd follower is movable only in said 2nd 
direction, and follows said object stage. Moreover, said actuator means to collaborate The pointing device 
characterized by being prepared for said object stage and said 1st and 2nd followers, and positioning said 
object stage in said 1 st and 2nd directions. 

[Claim 9] It is the positioning device charactoized by having the direct-acting mold actuator which 
generates at least tfiree force in which said actuator means operates between said object stage and said 
reaction frame assembly in the positioning device of claim 8. 

[Claim 10] The positioning device with which it is prepared and the vector sum of the moment of force in 
the center of gravity of said object stage resulting from the positioning force of an actuator means to 
collaborate is characterized by being substantially equal to zero in the positioning device of claim 9 as said 
object stage driven in said 1 st direction in two of said at least three direct-acting mold actuators. 
[Claim 1 1] The positioning device with which the vector sum of the moment of force in the center of gravity 
of said object stage where one of said the direct-acting mold actuators other than said two direct-acting mold 
actuators is attached in said object stage, and it originates in the positioning force of said actuator means to 
collaborate, in the positioning device of claim 10 so that said object stage may be driven in said 2nd 
^direction is characterized by being substantially equal to zero. 

[Claim 12] In the positioning device of claim 8, it has at least 2 sets of direct-acting mold actuators for 
positioning said object stage. 1 set in these direct-acting mold actuator 1 set which will position said object 
stage in said 1 st direction, and will accept it among said direct-acting mold actuators The pointing device 
with which the vector sum of the moment of force in the center of gravity of an X-Y stage which positions 
said object stage in said 2nd direction, and originates in the positioning force of an actuator means to these- 
coUaborate is characterized by being substantially equal to zero. 

[Claim 13] It is the pointing device which said 1st and 2nd followers have two arms ****(ed) respectively 
in the pointing device of claim 8, one follower's arm is located in a single flat surface, and can exercise, and 
is characterized by locating the arm of the follower of another side in two parallel flat surfaces in which said 
single flat surface is located between them, and being able to exercise. 

[Claim 14] The positioning device with which the center of gravity of said object stage is characterized by 
being adjacently located in the inside of said single fiat surface, or the flat surface of this single in the 
positioning device of claim 13. 
[Claim 1 5] In a pointing device, 

(a) The object stage which exercises at least in the 2nd direction which makes an include angle in the 1 st 
direction and this 1 st direction, 

(b) With the 1st follower who is movable only in said 1st direction and follows said object stage 

(c) Wifli the 2nd follower who is movable only in said 2nd direction and follows said object stage 

(d) The pointing device characterized by having a force actuator means of a direct-acting mold to 
collaborate for being attached in said object stage and a list at said 1st and 2nd followers, and positioning 
said object stage in said 1st and 2nd directions. 
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[Claim 16] It is the positioning device diaracterized by having at least three direct-acting type force 
actuators with which said actuator means operates among said object stage and said each follower in the 
positioning device of claim IS. 

[Claim 1 7] The positioning device with which it is prepared and the vector sum of the moment of force in 
the center of gravity of said object stage resulting from the positioning force of an actuator means to 
collaborate is characterized by being substantially equal to zero in the positioning device of claim 16 as said 
object stage driven in said 1 st direction in two of said at least three direct-acting mold actuators. 
[Claim 18] The positioning device with which the vector sum of the moment of force in the center of gravity 
of said object stage where one of said the direct-acting mold actuators other than said two direct-acting mold 
actuators is attached in said object stage, and it originates in the positioning force of said actuator means to 
collaborate, in the positioning device of claim 17 so that said object stage may be driven in said 2nd 
direction is characterized by being substantially equal to zero. 

[Claim 1 9] In the positioning device of claim 1 5, it has at least 2 sets of direct-acting mold actuators for 
positioning said object stage. 1 set in these direct-acting mold actuator Said object stage is positioned in said 
1st direction. Another side of said direct-acting mold actuators The pointing device with which the vector 
sum of the moment of force in the center of gravity of an object stage which positions said object stage in 
said 2nd direction, and originates in the location force of an actuator means to these-coUaborate is 
characterized by being substantially equal to zero. 

[Claim 20] It is the pointing device which said 1st and 2nd followers have two arms ****(ed) respectively 
in the pointing device of claim 15, one follower's arm is located in a single flat surface, and can exercise, 
and is characterized by locating the arm of the follower of another side in two parallel flat surfaces in which 
said single flat surface is located between them, and being able to exercise. 

[Clahn 21 ] It is the pointing device with which the vector sum of the moment of force in the center of 
gravity of said object stage which originates in the positioning force of a driving member of said follower 
having at least one driving member in each, and collaborating, in the pointing device of claim 20 is 
characterized by being substantially equal to zero. 

[Claim 22] The positioning device with which the center of gravity of said object stage is characterized by 
being adjacently located in the inside of said single flat surface, or the flat suriface of this single in the 
positioning device of claim 20. 

[Claim 23] The pointing device of claim 15 characterized by being constituted so that it may have the 
following, and it may insulate from the oscillation which the base of said object stage and said object stage 
produce according to each reaction force by this, therefore the oscillation of the base of said object stage and 
said object stage may become min. The base of an object stage The reaction frame assembly which has the 
reaction frame prepared in base structure The means for supporting said each follower from said reaction 
frame assembly The means for setting spacing and supporting said object stage from the base of said object 
stage, independently, with said reaction frame 
[Claim 24] In alignment equipment, 

(a) The X-Y stage which has a center of gravity, 

(b) The means for setting said X-Y stage from the base of an X-Y stage, and supporting spacing, 

(c) It has the reaction frame assembly which has the reaction frame which became independent of the base 
of said X-Y stage, and which was supported on the base of a reaction frame, 

(d) said X follower who said reaction frame assembly has X follower and Y follower who can exercise 
independently who can exercise independently, and was attached in said reaction fi^me possible [ motion ] - 
- the direction of X — motion — possible - moreover, said reaction frame ~ motion - possible — an 
installation Y follower - the direction of Y - motion - possible 

(e) Either said X follower or Y follower has at least two ****(ed) arms, and another side of said X follower 
and Y follower has at least one arm. 

The alignment equipment concerned is , 

(f) It is prepared by the relation ♦♦♦♦(ed) among said X-Y stage and said each follower, and has a direct- 
acting mold actuator means for the couple for positioning said X-Y stage horizontally to collaborate, and to 

generate the force, 

(g) Said actuator means is equipped with the actuator part element means formed in the arm of said follower 
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of each, and an actuation primary-member means for it to be prepared in said X-Y stage to it» to collaborate 
with said actuator part element means, and to position said X-Y stage, 

The base of said X-Y stage and said X-Y stage are alignment equipment which is insulated from the 
oscillation produced according to reaction force, and is characterized by being constituted so that the base of 
said X-Y stage and the oscillation of said X-Y stage may become min by this. 

[Claim 25] In the alignment equipment of claim 24, said one arm prepared for either said X follower or the 
Y followers Two arms which are arais of said couple which could exercise in the single flat surface and was 
prepared in another side of said X follower and Y follower Alignment equipment characterized by locating 
in two independent flat surfaces in which said single flat surface is located between them, respectively, and 
being able to exercise in this flat surface. 

[Claim 26] Alignment equipment with which the vector sum of the moment of force in the center of gravity 
of said X-Y stage which has said actuator part element means formed in the arm of said couple of said one 
follower in the aligiunent equipment of claim 2S, is equipped with the means for controlling it, and 
originates in the positioning force of an actuation primary-member means to collaborate is characterized by 
being substantially equal to zero. 
[Claim 27] In the approach for positioning an object, 

(a) The process which positions a reaction frame on the base, 

(b) The process which supports an object on an object stage, 

(c) The process which supports said object stage for said object on space in a certain location from the base 
of an object stage independently with said reaction frame, 

(d) The positioning approach characterized by applying the force between said object stages and said 
reaction frames, driving said object stage in the new location of at least one direction of [ on space ], and 
having simultaneously the process whidi insulates the base of said object stage from the reaction force 
produced by applying said force. 

[Claim 28] In the approach of positioning an object stage to space by moving in the 1 st direction and 2nd 
direction by the 1 st follower and 2nd follower at least, 

(a) The process which supports said object stage to space, 

(b) between said object stage and said 1st follower — the force — in addition, the process which drives said 
object stage only in said 1 st direction, 

(c) between said object stage and said 2nd follower — the force — in addition, the process which drives said 
object stage only in said 2nd direction, 

(d) The process which drives said 1 st follower and is made to follow said object stage independently with 
said 2nd follower only in said 2nd direction, 

(e) The positioning approach of the object characterized by driving said 2nd follower and having 
independendy the process made to follow said object stage with said flrst follower only in said 1 st direction. 

[Claim 29] The positioning device with which it has a means to attach said actuator means between said 
object stages and said reaction frames, in the positioning device of claim 1 , and this installation is 
characterized by the strong thing in the direction of driving force at least. 

[Claim 30] The positioning device with which it has a means to attadi said actuator means among said 
object stage and said each follower, in the positioning device of claim 15, and this installation is 
diaracterized by the strong thing in said direction of driving force at least. 

[Claim 31 ] The positioning device with which it has in the positioning device of claim 24 with a means to 
attach said actuator means among said X-Y stage and said each follower, and this installation is 
diaracterized by the strong thing in said direction of driving force at least. 

[Claim 32] the base plate whidi has a flat surface - this - the precision pointing device whidi has the stage 
which can exercise along a predetermined direction in a flat surface top — setting 

(a) The 1 st support assembly for supporting said base plate on a foundation, 

(b) It has an actuator assembly for giving electromagnetic force to the stage in which said motion is possible 
along said predetermined direction, and this actuator assembly, 

(i) the passive-movement section which is attached in the stage in which said motion is possible, and can 
exercise in said predetermined direction and which can be exercised — and 
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(ii) The actuator located in the perimeter of the stage in which said motion is possible is provided, 

(iii) Either said passive-movement section or said actuator has a coil unit, and another side of said passive- 
movement section and said actuator has the magnetic unit, 

Further, 

(c) The precision pointing device characterized by having the 2nd support assembly which supports said 
actuator on said foundation independently with said 1st support assembly, and forms a predetermined gap 
between said coil units and said magnetic units by this. 

[Claim 33] The precision positioning device characterized by being held in the precision positioning device 
of claim 32 in the location where said actuator of said actuator assembly stood it still to said predetermined 
direction. 

[Claim 34] In the pointing device of claim 1 , 

The pointing device characterized by having an interferometer means to detect the location of said object 
stage. 

[Claim 35] In the pointing device of claim 1, 

The pointing device characterized by having the support means which supports the base of said object stage 
independently with said reaction frame. 
[Claim 36] In the pointing device of claim 35, 

The pointing device characterized by having an interferometer means to detect the location of said object 
stage. 

[Claim 37] In the pointing device of claim 36, 

Said interferometer means is a pointing device characterized by having the mirror prepared in said object 
stage, and interferometer equipment formed in said support means which supports the base of said object 
stage. 

[Claim 38] In the pointing device of claim 2, 

The pointing device characterized by having the position sensor which detects spacing of said object stage 
and said follower. 



[Translation done.] 
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tCi:^g[i!l^^A^e>Si!j3^;V4 2X. 4 2X' . 4 4 

Y. 4 4Y' fjmm^nrcimx'^m^^c^^x. a 

XYXx— >*3 0^Sf^ffl7U-A6 I tom^f^t. S 

ffli^B^asD. K$fr«ss«. xYXT->^3ooiift 

So 

[0 0 2 5] =f}m^mB 2*^^OX YXx-i/'eOffia 

^ffiB3^;l/4 2X. 4 2X' . 4 4Y. 4 4Y' icS 
^n. XYX-r-i/*3&9rUl^^mSOffiB^>vffii!lT5o X 

YX-r-v^OSi&ti. ^i^ff^g9 2&r;^£g-t>if 9 

8x. 98 Y (01 o#s^) ic^ortt»i$n. xim 
i^c^-DXsm^ti. xYxx-v^fcigt^-r-So m\ o 

iZ^-t^dlZ, ttS-feV-y-gSXtt. XYX-r-'>'3 0 

^xt^f®^7 2i:or^<oY:^ri£ii(or^f;io^^i&^^5a3L. 

f(^S$JaSS9 4{i. T^lfSB9 2A'eOXfi^ 

Mmc. {uB'{r>'1f9 8X3!)^e>co«-t*J:g-:5t. 

aaj#7 7tcM-r5igiE^ffii!i<i^^«*'r5o 

[0 0 2 6] $fc> ffiS"bV'9-9 8Y(i. XYXx— :^ 

3 0^ Yafijf?8 2 i:C0fSfDX7?fRl(D^RI<^^a^«l*a 

7i3\ T^lfgg9 2*^5(0YteS<Dlf«. IfiWC, fit 
B4r>'9-9 8 Y*>c>Oil^{cS-::Jt. ^?n^o 
[0 0 2 7] 3"-ftJSaiE«3-fta«:*i«r^SlH±ffi 
iE*r^/ci6tc®M'Ct'S. 'e-'$inic^'DXnt>ti^o 
ttiit>^. ±iE^-~:$f«{i. X YXx-S/'cOlsie:^fRicO 
fflS^aSr-SC^^^T^^o U-if)fca4 OA/4 0 
A' &t;40B/4OB' (D-yjXitmiiti'^O'r-^ 

4 OA. 4 OA' »SV>fi4 0B. 4 OB' ^ffll^fcSJ 

feSlHi. m^(Omi^^tQKX 2X91^0 
[0028] X Y ;!f >r KJ&fflt^fcii^ <fc 0 

ctOfflatcXYXr-s^'tDfaBi^tfeail^rHfTr^ 
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[0 0 2 9] *V K;^nsx-r->?<cH:i(!L 

[0 0 3 0] XY')=:-r^-'$'ii^fb<OMmXs ^SW 
fC X Y X -r ~ M/L>^ jI L ^ ■li'S C i: A^T * > 

[0 03 1] si/^(c^^*caiLTM:5te>nflof^®j-r 
^7 2. 8 2^xyxx-i^*3ot<o(aoa[a*^)'y»j 

[0 0 3 2] XYAf'-i/t^V^m'FT.r—i^tomi^ 
fi. cna;^-r-5/OH*cX. Y. XtifloeSgTS 

\t. XYXr-i^*&t/»»)t^^Sfi»»^SttJ5:^^fc 

[0 0 3 3] mi>i)\ t>-fn7b^0 2ooxi^IS3-Y;l/i: 

l>'rn*^O2OOYffiB3>r;l/^<0P^T^^«tc:&l^ii 

[0 0 3 4] it^offliifejcwLTti. aa>j^si4Rr«6 

4 2Y/4 2Y* Jg-. X73(RlXtiY:?^lRlfc;l3frtSX-r- 

«^-r^ci:/)^"et-5 (01 o^m) o 

[003 5] 3fs:||j»e»J(OS»OS2^^ LT. @ 4 ^flfi 
^^^^ XY7s7~iy3Qi.t. ^SCSfffl4?-h&[/R^ 
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-7.2 s(o^mxF^m^m^ (x-Yw^^^^n^) o 

->?^-X2 80±-px. Y&c;eS"iRj*i:sai-rsc:i: 

[0 0 3 6] Xx-i^'^-X2 8ti. JgSlife<i:/n^>^ 

2 0. 7-^ 1 8. rDy^2 2. SSjQ:/^-2 6> 

r§SfiM7t:y:/U^{i^Ti^^o 

[0 0 3 7] S4-fi. ffii&=i'l';l'4 2X. 4 2X' ^Y 

;?rRitcii5ilSJc»3X YXx-$^3 0^08?fffilllT*5o 

fel^Tti, Bi(l3-r;l/4 2Xfi. a£ift^07'-A 7 4 *C 

s^^nfcffisih^^y^' (x75rr^i{cjmsv>8a5ow) 7 
tia*^^to7-A7 4' *caES?nfi:igah7'y^7 

[0038] 2OC07-A7 4. 7 4' {±. Sf^ffl7U 
-A 6 1 cOrtffl!lJi:?gric^n/c;<;V K 6 9. 69' 

BtlTV^So ^fc. *Vh*U";l^6 9, 6 9* ti. 2^3 
t07-A7 4, 7 4* tOXRtfZ^erfRl^DiHft^S'JIS-r 

iSf^ffl7P-A6 1 fi. 4 0OT4<-h3t^Xh 6 2 
fcjcoT. X-r-i^^-X2 8^{i3fcuLT. §©2 1 

[0 0 3 9] t«^T. ®i?j=j-r ;l/4 2 X (4 2 X' ) 

tflBi!ih7'y^7 8 (7 8' ) it. Y&t;z;5ip)^^t^ 

rm^O^A-'yT' (fSHU^-h^W ^tiJt'TScfca 
tc. ;feSV^tcffi^J^nT»<^-5o ^^oT> |gfi3^;l/4 2 
X. 4 2X' *«»^nTXYXx-i/'3 0^X7Jl^^C 

®i*>*r^. iSiSh^'y ^78. 78' ic^\:rcs.tiit. 

m^2 l^&m^^s XYXr->^3 OtCtiGii^n^ 

[0 0 4 0] -^r. XYXx-v'S 056^Y;?fp]fciS<^ 
tfi. 20©7-A7 4. 7 4' ffia§P**7 7(cJ: 

7 8. 7 8' tt. ffig-b:/'9"9 8 xo^m^m^^cm-^ 
^n^'n^Q3^;i/4 2x. 4 2X* tciiaeu y:& 

[004 1] --woffiaspw^ -r^STt)^. 3 
w';i/4 2x. 4 2x* . Mtftc. -«<ojeft»«. 

t)^. n-r;U4 4Y. 4 4Y* ^i)i^S»tLl^llSSW 

^#g9LTgK^L/c:3()\ 01 i&ifHi 2ti:^-riait. 

WOYffiftn-r^H 4 4 Y. 144Y'A^ Xr->?1 

3 0^ci9:^t5>n^ *-cDXffiain^;l/T5:t)^U 

x7^-^' 1 4 2X5b\ XYXx-i^OSiDCG* JC^ 
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t>'^rmf^tir\^^^. YlKi!f3>r;i/ 1 4 4 y. 144 

Ci. Yt^a^l 8 2<Or~Al 8 4. 1 8 4 ' fcg 

H^ti. ^/c. Xffil(in^;H 4 4 X(i, XSea^i 7 

2<0T-L 17 4" tCglt^nrv^So iSS^Eift^^ 
^ffii!i:3>r;I/l 4 2X. 1 4 4 Y. 14 4Y'JC-^K.5 

[0 0 4 2] ijJC^C. m 1 37!i3i0 1 6^#M-rSi:. * 
ltiS)3-ryl/2 4 2 X. 242 X* . 244 Y. 244 

Y' ^XYXx-s/'ao' ^<o^imt(Dmic. 

^(i^Tt^^o cn^Oie^gSf4> IK»n-<;l/2 4 4 Y 
^i^^tJ3 2 0O-figgPtClg^-r^«^cDffi(ffe7-b 
3 0 Oi:. S^a5#3 2 O^flSfiSffl^rXYXx- 

i/3 0' izi^^'r^m^(oms^r^y:f'J 320^^ 

«kti^So iiiC<o«tf4a/'-bv:/'; 3 0 0t4. 

2 4 4 Y(i:®^$n/'c:7^ VS/3 0 2%^rLTl^«o ^ 

>?3 0 2(c«iO{W^nT^f3. 7jc^^Riiitt(D';>'^ 

>^ 3 0 6 (Dimmt. 2 •:3(07k^;^a5t^ 3 0 8 (om^z 

s;3 1 ot-mm^t£ti. commt^y^y^Mzi^t. 
-}*<07^vi/^«*4> sa^Rr^ttoaj«3 1 40- 

K-«fiD7^>S?Wt*tt. JlBfC@Sffl«3 2 0© 

-m^(oy^y-J'f\y-V3 1 8tc4<;l/hji:i6^nTV^ 

@^S«3 2 0<0<&iag|5Tt4> yU-h 3 4 8A^ 
2-3(07^>i^*gP«3 6fCia^?tlT:feO. c:n&2-0 

3 4 4 <OSi*<ffl^O»gPf±. 7^yi/*SM?3 4 2JCj:oT 

- h 3 3 8 tcHS^n/crU- h 3 4 OtCH^^tlT^o 
h 3 3 4 (OffiI^t«:Si:^T. XYX"r-i^*3 0* (cR^f^T 
3 0 0. 3 3 Ofi:;fei^T«. 7i(.W^'&XSmWx^mt<0 

X. Y&tffloSIft^S^!^^-^. ^fc. 7k¥^RlJS 

So S£oT. X. Ys efcBo*rs. 8ooSii:??iRi<7)fc 

[0 0 4 3] 01 6(C^x-r«t9fCx I3'Y;U2 4 4 Y(4. 

3>r;H^5K-h 2 4 5 YJcfflOWte>n. K^'T/l/lf^? 
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-K4. i:nfc:iKt)Wtsn;^c±^r<oif4?-K:/u-h 

^h7y^r'fe>'7U 2 8 80]IgPfi:S^Tt^So H^S 
^EaoffigMS2 9 0:6^ -15 1 bTn^;b+f.1?- h 
2 4 5 Y^±:??0-9-iK-hyb~h2 4 Bi:. */c. ffe 

l5thxM%Yy-j^7'ty':r^) 2 8 8 tcoMfcigitte 

nri^-So 01 37!iM01 6 Jc^^^ffiM<0{tft«I«c43 
C^T{4. Rl^aOffitJ 3 0 6 > 314. 344. 336 
tt, <iA<3»a3 1. 8mm (1 l/4-<>^) . M^A^ 
10 *?»6. 4mm (l/4>r>^) JS:r/^*;5)^0. 3 05m 

m (0. 0 1 2^y^) (o:^^yu7.»'VhK>. ^(o- 
^krct>W5^^t. w^^oys^t^tb^o 0^<o*fi6W*c*5 
i^rti. a5#3 0 6. 3 1 4{±. ^n^no-:^fct)^ 

*3 . 3 4 4. 3 3 6 t>|o|fi|tCiB5»J^rnTV^So 

[0 0 4 4] :^^m^m^\^^^WM\m\^xmm\^rii 

20 [@ffi(Dffi«^iiW] 

[B2] 0ncfel>TiaA-AT^-r«iS«O-»<O»« 

So 

[H3] a 1 fcg^-rsifi*-gp»fffiT^-rA®0T^ 

So 

[0 4] *»w<D3t»fei&ai*^«ffi*--»»f®T^-r 

30 [05] gf^fflXr-i/±;^tC^S»>x-/NCDXYXx 

[06] 0 5rc^-riiifi^-gp^sa6-6K:}e-DT*9i 

[07] 06K:^l^TtgB-B"e5^ffl|jiO-SP<OJ£^ 
0T*^So 

[08] XYXx->^OffiSl*i6^tT5fci6tCXYXr 
JSf^ffl X -r- v^O^0 T ^ S o 

[09] 08fc:^-rxY«eSi?<offi;:^»«0-e$iSo 

40 [010] ^¥&m(otfft L{f^m^m(oiiimtk\bRzsmM 
[011] *i«w<o9joiiasgy*g^-r, mstmrn^jiW- 

®0T^So 

[01 2] 01 1 o^fisea^^t-. 06^i^fii^fii:^5i 
[013] ^j^oMfcgijoUfflffa^^-r. 05^:(^« 

iS:¥ffi0T-*So 

[01 4] 01 3(o^m^^t. me tmWitimuiL 

ffi0T^So 

50- [0 1 5] 0 1 3 tc^-r«iiO-S^oJt:fcJ:ffi0TS 
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[01 6] 01 5<7)iai 6-1 6fc?aoT^ffi<^:?jip]^i 

10 4-^h'Jy'^57as 

2 8 

3 0 XYXx->^ 

3 4 (^X-M) 



3 6 S^iaS 

4 2 X. 4 2X* X|giSaJ:» (Xi^i!|3Y;l/) 
4 4 Y. 4 4 V Yffi»l»» (Yfgan^;!/) 
6 0 Sftffl7U-Ar-fe>r'J 

6 1 Sf^ffl7U-A 

7 2 Xffilll^ 

7 4. 7 4' Xa£ift?07-A 

8 2 YiiEiji? 

8 4, 8 4' Ymb^Or-l. 



[02] 




[011] 



184' 





[03] 





27 
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20 
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